Exploring maternal serum microRNAs during early pregnancy in cattle.
Confirmation of the pregnancy establishment at the very earliest day post-insemination increases the reproduction efficiency of high yielding dairy cows and farm profitability by allowing rebreeding of the non-pregnant cows. Inaccuracies in the currently available pregnancy detection tools to detect pregnancy establishment within the first 3 weeks post insemination extends the inter-calving interval and have contributed to the decline in profitability. Thus, development of non-invasive early pregnancy detection biomarkers could be proposed as alternative tools. MicroRNAs (miRNAs), a subclass of small non-coding RNAs are abundantly expressed in virtually all bio fluids circulation and have been associated with various pregnancy-related pathophysiological conditions. The study aimed to determine the expression of circulatory miRNAs in serum samples of pregnant and non-pregnant cows at day 19 and 24 post-insemination. Lactating Holstein-Friesian cows were estrous synchronized and inseminated with frozen semen. Blood samples were taken 19 and 24 days post-insemination. Serum samples were retrospectively categorized according to the pregnancy status of cows diagnosed 35 later using ultrasonography. Total RNA enriched with miRNAs was isolated from pooled (4 animals/pool) serum samples of pregnant and non-pregnant cows and subjected to cDNA synthesis. The expression of circulatory miRNAs was performed using PCR array containing primers 748 mature miRNAs. Results showed that a total of 302 and 316 miRNAs were detected in day 19 pregnant and non-pregnant cows, respectively. Similarly, 356 and 325 miRNAs were detected in day 24 pregnant and non-pregnant cows, respectively. Principal component analysis showed clear separation between pregnant and non-pregnant cows both at 19 and 24 days. We identified 8 and 23 differentially expressed miRNAs in the serum of pregnant cows of day 19 and 24, respectively. Interestingly, miR-433 and 4 other miRNAs (miR-487b, miR-495-3p, miR-376b-3p, and miR-323a-3p), which are homologous to the human pregnancy-associated C14MC miRNAs were among the differentially expressed miRNAs in day 19 and 24 pregnant cows, respectively. The adherens junction and ECM-interaction are among the pathways significantly enriched by predicted target genes of differentially expressed miRNAs. In conclusion, the expression of circulatory miRNAs in maternal blood serum of pregnant and non-pregnant cows showed distinct expression pattern and could suggest their potential involvement in early pregnancy establishment.